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and Development Establishment* • 
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Report No# R4609-46 



Dates 8 November 1946 



Souroet Personal Conversations with Technical staff of Signals Research 
and Dovolopncnt Establishment, 8 Ootober 1946 a-2 

4 

Summary* 

y 1. The Signals Research and Development Establishment, ,(SHDB) 
Chrietohuroli, hunt*., sifter discussions with Signals 8, Directorate 
of Signals, ..'ar Office, have instituted a development program for a 
series of gasoline engine generating and charging i units designed to 
give improved reliability and ease of maintonancej with longer operat- 
ing life than that obtained with present upita* 

% 

2* General details of the overall units, and speoifio requirements 
and details for the engines are .given# Speoifio details on types of 
generators hove not yet been formulated* 

gcmaancs s 4 . 

the Superintendent Engineer 4nd Engineering staff of S,R«D«E# are 
wideawake and oanpdtent, and it is fslt that their views on engines for 
postwar development will be interesting# A development contract has 
been let to Vincent ii,K*D* Ltd# of Stevenage, Hertafordshire, who are 
well known as designers and manufacturers of lightweight, high-power 
motorcycle engines. In whom S.RiD.B# have full ‘confidences . 
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1, asr result of DC perf ormonoe of gesolihe 

ongiae generating uud o2®^lS^*uB£xT the reoent w^r, especially / 

wfth rofercnoe to tho operating life between overhauls when lead ed 
gusulino was used, tne Signals Rosooroh and Development Jstablishwost 
(G.R«b,2*"), Christchurch, jUmpshiro,' have instituted a development 
program for a now series of power units, six in number, using four dif* 
for out gasoline engines* uroater ^aphasia, at the mmasqtj is betas 
placed on the design of the sagiads, the major aim of fchioh is to prOrids 
within tho weight lini tat ions, the most reliablo sad eaiily maintained 
units# 
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2* Appendix a, oorroot to 1 October 1946£ glees overall partidulars 
for the proposed new series of power units* Xhey lure to comply with the 
relevant Glauses of ,ireleas Telegraphy Hoard Speoifioations K«114J most 
important features of which are the fellowing tests diioh the equipadnt 
must passt . 



a* Normal ambiont temperature tost, including tost to full 
working life* 

* • 

b* Drop tost: '(1) ad a Complete assembly to drop 6 lnohss 
on to a stool plate* (2) as a oojapleto' assembly but orated to drop 
6 foot on to a stool plntoe 

, i 

a* Vibration testa with tho equipment operative and non* 
operative on a vibration plitform vibrating at a rate of between 10*100 
oyole a per sooohd and at amplitudes varying between 0*005 and 0*025 
centimeters* ■ 1 

■ , 1 

<1* Bump tests* 2ho equipment will be subjected to not loss than 
4,000 bumps at a rpte of 2*4 bumps pdr so ootid with a minimum free drop of 
1 inch* 

as Ill^h ambient temperature tests, flie equipment will be re- 
quired to operate at 55°fl and to. pass storage tests at 70°C« 

o 

* * *! 

f* High epbient temperature . and high humidity toots* The equip 4 * 
meat will be required to operate at 4<5 0 a, 9 relative humidity end at 
53°C 06;» relative humidity* 

» 

g* Low temperature and pressure operation*. The equipment will 
bo required to start and operate at ambient thraptoraturos of minus 40°C 
ind at pressures of 660 no* of mercury* „ 

h* Dust laden atmosphere test* The. equipment will be required 
to operate in an atmosphere heavily laden with dust at ambient temper*** 
turea of 55®C ana. at 60# relative hundditye 

1* The equipment will undergo a three nonth mould growth Odd 
storage test* 

‘ , ’ * * 

j* additional teats to prove protection against driving rain, 

fire spray, salt water, end other corrosives such as war gases end do** 

contaminants* ; 
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5. Appendix B gives ft table of detail recoil ro- 
of the new eerie* of power units* 



for tho engines 



a« In addition to bain*; ocopletely reliable batwoen aajor over* - ' 
battle end giving satisfactory ood continuous operation under all conditions 
of >7*7* Board Speoifioation £*114 as outlined in para* Z above* the en» 
glass will be required to operate on noyin^ voMrie* n <j work satisfaa^ 
torily at all angles np to 15° from the norixonia i 

b* Aooeaoibillty and ouse of maintenance s an important re- 
qulreaent of desi^u Standardisation of parts within tne range of an' 
glass is desirable but will not be allonod to confliot with the attain'* 
sent of optiaua design of eaoh equipment fdr its particular duty* 

• a* Engines will bw required to operate on standard actor trans- 
port fuels* i*e* gasoline up to 80 octane containing approx I nateXy >y 4 one- 
of tetraethyl lead per ga* (Br^)j lubricants* and grosses,, 

4# negot iati o n s haws been carried an by S*R»D.L* with various on r 
gins aanufaeturers in m atteopt to find a suitable ooapany who would be 
willing to undertake the devwlopaent of engines to meet the requuraaents 
as given above* Vlnoect H*Jl*D* Ltd* of Stevenage* Hertfordshire* was 
selected as tbb west suitable* and a devolopaont contract has been lot 
to that ooopany by S*R«D*JS* on behalf of the Ministry of bupply« Vincent 
' ti*R*D. Ltd* or Vinoeat* Ltd** as it Is soaotioes ioiorm, is noted as the 
■WOWflftoturer of high power, lightweight, motorcycle engines, am has pro- 
: dwSed e very svo easeful light marine engine of approximately 500 Ooc« or 
IB h^p* for the Addnlty during the war* Tho contract oalls for work to 
bbgta iwweitt ately ott as osar simultaneous development as possible of the 
isphtd engines* ' The extent of the oontreot is not definitely 'mown* but 
it le.beliOvwd to wall for a maximum expenditure of approximately 10,000 
p w u n da (J5"S)* * 



6* Appendix 0 is a brief statement of tho ideas of the Vincent 
Oowpqny an the solu t ion of the requirements, and indicates the line of 
deveatpOMlt which they Will follow* It will be noted that basically two 
types of engines are proposedi (1) For the extrooel/ li^ntwaijit 100 
. aadjOQO watt aises* e nomnl design* airooolou, overhead valvo, faur-utrcucc 
eyole type will be used* The 100 watt will be o single cylinder, while tne 
400 wwtt was propo s ed as e horisantolly opposed twin Cylinder* It is now 
tiHMgfht* hewwvwr* that within tho specified maximum weight limits* It will 
be pdeeible to effect a oaqprowLse betwee n the relative powers required for 
th* 100 end BOO watt aises* and to sake the 500 watt a three cylinder 
* radial* using"*!* wane oyHnders* pistons, eto« as the 100 watt, thus giv~ 
hag ^iwterihangeatTillty of replaoenent parts between the two* (2) For the 
two. larger ’anginas of 280 o*o* And 1000 o*o« or 6-1/2 and 26 h*p 0 respectively 
d*typo of engine well known in theory but little encountered in practioe in 
being OCfti Side red* Zt is e liquid-cooled, double crankshaft, opposed piston, 

1 tWW Strobe eyole, with two firing oylinders and one charging cylinder for 
tb*6>l/Z h*p* and four firing oylinders and two charging oylinders for the 
86 h*p* the oylinders being boriseatal* Eaoh charging cylinder contains two 
> 4Mbld*d0tiag piStittS* which provide the neoessary s lidin^ valve action and 
soap ree slow. of fuel mixture far exhausting and charging the cylinders* Tu& 
charging cylinder eliminates the use of oronkoaso compression, an evil which 
6*lUD*B*. hwtw specified west be avoided if possible* The two crankshafts 
ore coupled together by a rollor oliain, from which a t&xo-off sproket gives 
ttar Output* This gives a convenient means of adjusting the shaft speed* 
these two engines ere to be, in effoot* sealed down and scaled up versions 

t J c,f) ", . J \ ’ ' r v 

. iffiJ « T ' «>’ K* ■ ‘ U , , , 

». " r * 
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of ft 13 hp, online of the same type whidh ns developed by Yinoent, Ltd* 
for the Admiralty durin^ the past war* The engine Was developed for 
marine use, and has successfully passed ell Afairalty tests, including 
100 hours continuous running on 10Q octane gasoline containing sppront— - 
mutely 7 o«c» of tetraethyl lead per gal, (Br)* the engine has ft eery 
olein design, lands itself well to s^ lashproofing and waterproofing, end 
shoo?" V czj : L 1 ’ ^iutainods 



« 



(VmT • -.KilfOdi, 



££ * 



8*‘ Details of the types of generators, Control panels, 
jianalo, voltage regulators i otc* have not yet been formulated* h«U| D«B* 
are at this tins contacting various firms lh order to saleot e sai table es 
wao is willing to undertake thu development, woofer 

7m nlthouglx the smaller 100 and 500 watt j uhits call for D, 0 t o utput 
and the larger units for 50 cycle por seoond aic* but put, all types of 
genoratora will bo investigated, including permanent magnet alternators, 
etc. As yet, no responsible authority will commit himself to the uee of* 
400«2000 o,p»s» instead of UO c»p,s* The use of the higher frequencies 
plus a dry disc rectifier will be considered for 'the two low power unite 
instead of a 0*C« generator* 



SIM 

lj» j 

pill 

m 

.ills 






0* A present requirement of the 50 ogp^s* units Is that provision 
be made for and that conversion can easily be mads to 60 o*p»a* operation 
for use with U,6* equipments requiring that frequency* 

axjjtsrs 




3p WitiLTdSt The engineering staff at 8,K,t>,g# have 
against crankcase compression for any of tha anginas to ba 
They believe that reliability and ease of starting can be 
avoiding it, xhay have oanfidenoo in ana have issued a 
tract to Vincent Ltd,, of Stevenage, who have already develaped for 

the Adnirulty a practical, 2-stroke cycle engine using ft charging oyllndoy 
instead oi orankcase ocapressiun* The engine looks promising Sfmw&m f 
^ointc of view i reliability, ease of maintenance, operating life am lepdtsrt 
fuels, ease of splashprool’ing and waterproofing, and general oleassMMBe ef ( 
design. Detailed rcoults of the Admiralty tests upon this — den be \ • 
obtained if desired, , > 






lOd (KflLdAiJIlGt* italic of the elootrioal aide of the 
arc not yet decided* upon* They will be forwarded as aval la b l ew 



unit* 



11* This report lias been coordinated with the Engineer Lialtem Officer 
of this Office, uni will be of interest to the Corps Of Baglnasjrs»ivA copy 
of tuc report is marked for distribution to the OCfieo of the Chief ~ 
as well as to the Office of tha chief Lionel Of floor* 
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Captain, SO 



-H 



From 



London 



Report Vo* 114689*46 



6 November 1940 



assfaioTia - 



RESTRICTED 






"A" 

* 

i'ARTICiJLaRb OF Itu u.s 0»‘ iufU ClUiKuI 1& ojtfi.o, (OCYOBUt 1946) 



Transpo 



Dimensions 



100 watts 
v. 127* D*C« 
60 watts 
U 6V • 



Manpaok or 26 lbs, 
Vehiole 13™ long 
14" hi(£x 
8" wide 




ij 

Control 



Throttle 
and field 
He i^o 



V7ZZ. 



Allied life 
hours batmen 
lin^iue over® 
hauls 



200 ilinor 
1000 ?injor 



Gasoline 
Consumption 
in Uours/gall 
at full load 



* 56 hours 



Remarks 



'.'eight of 2D lbs includes complete unit with 
ohurgin^ switchboard, oil tools and spares, 
less fuel, road/ for attaching to Carriers 
(Puokboard) G.3. to be dropped in 'kit-bag 
with man* ? 



Th 

an 

Field 

liege 




MOV. 


trailer 


55" long 


Volt 3000 Major 


• hours 


Tools and 


80 oyole *uC« 


1/2 ton or 


19^" high 


Reg* 




in unit fj 




vehiole 


24" wide 


plus or 




jv,C, detej 



2600 watts ditto 

« 40V • u«Ce 
TBJCXX5 waits Heavy “ 
240 V. trailer 

60 oyole iu>Ce or 

vehiole. 



Ae 

weight 2240 
lbBe 

120" long 
60" high 
64" wide 



minus G^> 

iKeir ■ 
JSfcL 

Auto volt 
lieg« 

i ,lua 5 . 
minds ** 



600 'linor 
5000 ^la^or 
COO :iinor 
3000 Ijajor 



hours 
1/2 hour 



10,000 watts 
probably 
120V, D.Ce 



Heavy Bo 600 Minor 1/2 hour 

trailer weight (dry) Field 3000 :iajor 

or 1600 Ibso llego 

vehicle a 60" long 

- '^kigh v 'O *a -m **a ? ‘nasm^oi 

-»d tq J*M 0»*B J>S*o ** M a| JO ipqa U) pojapajtfu 

- > ■ '"W P*WW—*W«" , «* , 'T*1*A14UWU US UfJWnn*X8fc D| t)n*)noo JO aop*|U*l jo 

•W«M K1 ’P*po*«B* ra '{C po* It **C8‘a0f l3VaMaof<»aJq*Jo>ap>*J««WBn?f* 
w * a W P*tJ°Q «B P —»PP iraoRn oq* Iqpgpi mpioiqq topnooa wnnuop qqj, • min i! 



Inoludes barging switohboardc ■ , 

.loruftliy owed by 3 ton or othor lorry but to 
bo aatf sf otorily towed by British Jeep, Com- 
plete wit tools and spares, span* fuel ami 
oil, md 1 1th oable and switchboard stowage. 
Dimensions a* complete lb Trailer 64 - tfttlt 
only, Bosket outlet with a« 0, metering end 
control o • 

: 1 ditts~™~ 

Excludes charging switchboard 




APJK^mx. "tf 1 

tabu of ttja'ici/L/ui m$)ik ..^ys mt /. ituaE of jjHGiuua rua gaouliuc sllctric G&nau?QKs 



Sat Batins snaft hn&ine Shaft 

fcatts LL.P* .*#ight speed 

Approxo lbs* * &•?•& 



inTEJaioas 

of games 

Uigth Height ' ‘ '‘Udth 

lone 8 inches Indies 



life bkhosui ovifflams 
re hours 

r iaJor**e “ uinor**#* 



STEED COHTBOL 



100 


9/6 


9 


4,000 


7 


10 


8 


1,000 


200 


600 


•.'li 


28 


2,500 

-8,000 


14 . 


10 


,18 


2,000 


400 , 


• -t 
















• 


* » e 

8*600 


6* 


96 


1.800 

-3,000 


IS 


18 


24 


* 

8,000 


I 

500 


10,000 


86 


KO** 


1,600 


28 


80 


86 


5,000 


500 * 



Manual throttle 



Governor to plus 
or minus 6;» nay be 
required* 



. ; ;;vi UOtf 
b.FAS * 
Codnir CdS 

uvsi 



Governor to pine 

or*™. 3*. --jg-pjjjj. 

tots 

Governor to plus ^ M 
or aiuus 2£* 



e r .ei£ht include* oil carburetor, ignition system and cooling system, less fuel tank and fuel* 

*♦ Lea* radiator * 

•** Zhjor overhaul is defined aa a oooplote atrip with replacement of all nearing parts and others as necessary** 

*»*♦ riinor overhaul is that vhiob can be undertaken b; relatively unskilled personnel - it includes combustion spate 
oleanlng but tbs gdatnun and simplest replacement of parts* 
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uwing to tho ccacvdiat differing major requirements, mainly lightness 
in the 100 .a it ana 600 .Vntt aiies and longevity in the 2# 600* end 10*000 
v.att si £oo, it has boon oonaldorod dosirablo to submit too basio Ana* of 
angino, tho general description of oach typo to ho substantially *e 
fellows* 

100 ..att» 

25 c.o., 11 air- cooled, single cylindor, 0*fi*V* four- stroke, with aluminium- 
bronco cylindor head* hardened stool barrel* onodisod aluminium full* 
sldrtod piston* high- strength, light alloy oosnodting rod vdth solid big- sod 
running direct on 1*1 trolley oraakpin* 

-ajor castings oi aagnosiua alloy if absolute minimum weight is required* 
or non- corrodible onodisod olumlraua alloy to bpoo* 1)10*346 or equivalent* 

If maximum soomator rooietonoe is more Important* 

Lubrication by moahazuaal pitrap on tho total-lois system* avoiding neoossity 
for oil liltor* valve- gear totally onoXosod sad lubricated* 

if doai^n of generator potmitc* esiglno ooulu bo boltod direct to generator 
and- cover, w*th omrk dirootly attached to arraaturo spindle uhloh, If 
suitably stre^gthouod and carried in adequate boaringfl, would then fom 
tho brarkshaft* 

ignition by R.f* magneto, uni os o a flywheel type o. magneto of lighter 
might ooulu be devised* 

S60 Vlatti, 

125 o.o, J' air-ooolod* oin.V. borlsontolly opposed twin cylinder ibuH stroke* 
pith aluminium heads and inserted hustoaitio Cacti ron tbItS seats* hardened . 
Stool barrels, aluminium full- skirted pistons, high* strength sl t ssi n itss siley 
oozmootlng rods tdth split big- ends, alakdL-chroen© molybdooum alloy east* 
iron crankshaft with hardened journal's* 

rioin eastings either in magnoelua alloy or non-eorrodiblo anodised nlissiwlMte 
alloy* according to whether nUninsm weight or maxiam* soevrrster restetsafO 
ia roquirod* 

Lubrication by preeoure feed by feulsp from oil tank In ribbed susqp* velvw S 
and volvO- gear totally enclosed and lubricated by splosh or so y fate feeds* 

% ' • ss o * ' 

I 

ignition by il.l, flywheel or saparato magneto* 

Spood oontrel by "Isospeedlo* governor if roquirod* 

Ain- cooling lvas boon put forward on tho aeginoe alrosdgr mentioned tor Mqkt* 
ness and ability to operate ut any taaperoture without nooessity for dnijdsg 
tho coisoioa of vapour which may be vial bio to an onseqr* 



lilo four^atroko cydo is proposed boosuso -t would appear to bo difficult 
to got a throe port-twe-etroketo Operate for the required mini tess isratLctll* 

- t • 

o.h.Y. are suggocted to minimise barrel distortion under sscee e s fv e air 

team orator o' conditions* ‘ T ’ ' ' • < 

, < »r-<* • . 

• . i* 

on tho larger vises* : where weight abd bulkoro less important* bet tins jp^»' 
quirod life xa longor* ire suggest tho following types*- 
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-ssed-pieton teo- stroke * with 
idoff s&'&s two double- acting 



’.♦Qtt oise: 
eL@* llqultl-coolcb 
sc.t> firing cylinders and 
pistons as por our DrifcLoii Patent , e .66 597'}* 

Aill proscuro focu lubrication, through ffcll flow filter to all bearinge, 
inoludii^ c*ull tx>da end pistons* thidi will have oil-oooled aroma as 
per our driti Gii fatoct i : o» 662124* 



If - 

I 



8 | 
M 7 






l«s 

iSK 

i "I* 

Isl: 

iflS 

iii 

illli 

:I»al 



block of urMi sod coo-corrodiblo alunlniun alloy* with inserted 
dry liners of oaob»iraa or tdtrdgon» hardened steal for nakinra abrasive 
resistance* 

- ~ 9 „ • 

Four b oaring hollow orqpkshafta in nickel- chroma xaolytdema cacti ron mth. _ 
hardened journal c* coupled together by diplok roller chain with hydraulically 
controlled tensioner sprocket* orhaust crankshaft sot with spproxlamtoly 
20° load oven 1 transf er chart to provide porb-tiuln* giving aaxuaum ooonony* 

t 

■Stool- booked rcaacwnbl e shell s to oil blg-cmd and riain hearings* 

... , , - 

Oil contained in sump undor cylinder block, and ooolod by internal water- 
circulating coils, 1 



igniuioii by o Greened U.T* oagnoto with Lapulsc b tarter* 

« / 

Cpotrd control by ".:cocpoodio n governor on throttle* 

10 TL\ alto 

1,00^ 0*0, liquid- cooled double qranksfcoft dppo sod-pi a ton two- stroke* atH 
four firing qylindors and too charging oylindore each, with two dwtbh— 
acting, pistons } the engine to bo bubstan&ially on enlarged deplioate/CJOs 
the 260 o*o* else engine as regards cyelo of operations* material* and 
general construction* 
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